ox THE INHERITANCE OF COLOR IN THE 
AMERICAN HARNESS HORSE. 


A. H. STURTEVAXT. Jr. 

In a sliid\' of tlie English thoroughbred horse C. C. Hurst^ has 
shown that chestnut is recessive to bay and brown. He siijDposes 
that the presence of black in the coat is the dominant character. 
Now black, gray and most roan horses also have black in their 
coats, but 95 per cent, of the English thoroughbreds are bay, 
brown or chestnut, so that Htirst was unable to verify his supposi¬ 
tion. The American trolling and pacing horse, however, a close 
relati\'e of the English thoroughbred, exhil)its colors in proportions 
much more favorable for an inxestigation of this kind. These 
proportions are about as follows: bay, 53 per cent.; black, 
13 per cent.; brown, 15 percent.; chestntit, 14 per cent.; gra\’, 
3 ])er cent.; roan, 2 per cent.; dun, .1 per cent. 

Perhaps before going further it will be well to give a brief dis¬ 
cussion of these colors. According to Miss F. M. Durham, as 
(luoted b\’ \V. Bateson,- there are three pigments, yellow, black 
and chocolate, concerned in the color of horses, as in mice, rabbits 
and other animals. Chestnuts have the yellow pigment alone.^ 
Bays have both yellow and black ijigments, and browns are only 
very dark l)ays, shading into the self-colored blacks on the 
other extreme. Grays have black hairs mixed with white ones, 
usually in a dapple pattern. Roans are of at least three types, 
'fhe most common are the bay, red or strawberry roans, which 
ha\'e \A‘llow-black hairs* intiinateh’ mixed with white ones, 
ddie black, blue or gray roans appear to differ from grays chiefly in 
that their l)lack and white hairs arc more intimately mixed. The 
chestnut roans ha\'e \'ellow and while hairs. As will appear later 
the fact that there is no black in this class introduces a possible 
source of error into my calculations. However, these chestnut 

^Proc. Royal Soc.. \'ol. 77, H., iQoO, p. 38S. 

‘"Mendors Principk^s ol Heredity,*' p. IJ5. 

^Xccording to Rate^:*)!! sonic clicstnuts are really cliocolatcs, but these are like 
the yellows in having no black. 
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roans are rare, forinin.c^ something less than 10 per cent of the 
total number of roan> ^ee^ on ihe streets (^f Xew York, and nearly 
all of iho^e seen are heavy draught hor>e>. so that I feel sure they 
are very rare indeed among blooded trotters. The official records 
do not distinguish between ihe^e three l\'pes of roans, but in 
the journals it is not rare to see a hor>e de'>eribed as belonging 
to one of the two commoner cLw^e^. though 1 haw never \et 
seen in them a refervina- to a clu-vinut roan. I here are se\eral 
types of duns. but. as ap()ears in the list abo\e. all arc rare. 
In a f<.*\\ families duns vrem to Ik* dominant to ])a\. brown and 
black, and one was connected with gra\, but InAoiid tliis 1 have 
found iKUhing about the color. LasiK there are a \er\ few- 
spotted trotters, but thc'^e are all poorl\ bred »»nes. with short 
pedigrees, and 1 h.i\e dom- nothing with them. 

1 ha\e tried to show here that lliir'^i’s disco\er\ of the domi¬ 
nance of ba\ and brown to chestnut holds good lor the Ameriean 
harness horse, and that gra\'. black and roan, or .ill other colors 
continuing bl.n k. are als<i dominant to ( hestnul. In order to 
.i\oi<l confusion I shall e.ill this domin.mt f.n tor for the pre'MUue 
of bl.i< k llursi’s f.ici«jr. \pp.irenil\ .ill trotte rs ha\e the f.n tor 
for clustnut, which I sh.ill reprcM-nt b\ I’his f.iclor is In po¬ 

st.ilie* to .ill the others here inentie'lu-el. The f.iclor next highest 
in the sc.ih- is ih.it for black, or I hirst’s j.u ior, //. its .ibM iue 
be-ing li. Next highe r is ih.it for b.i\, B, its ab'^ence being h. 
At the* top stand the gr.i\- .nul ro.in f.n tors, (i ami R. Now- 
most hors(*s ii.ne neither of these last iwe>, .ind are therefore 
gt'rr. A chestnut will alw.i\s be (7///, but m.i\- ha\e .iin coin- 
binatiem of the otluT f.u tors .md tlu‘ir absemi's, since the\ pro¬ 
duce no \isible effect in the .ibseiice of Hurst’s f.ictor. Self 
blacks are Cllllbhuv CHhbb, >]m'c bay is cpist.itic to M-lf black, 
hays h.ne one or two C’7v, IBs a\u\ B's, (iraxs ha\e C. II and 
(/'. and roans have C\ IJ and R. Whether these last two must 
ha\-e B or not is not clexir. I shall discuss the three epistaiic 
colors more fulK and gi\e my theor\' as to brown when I ha\-e 
presented the exideni'e .is to llurst’s f.ictor. 

Vhe chief authorities for the statistics and color pedigrees 
given here have been W’allace's “War Hook of Trotting and 
Pacing” and Wallace’s “American dVotting Register,” both of 
which are official records. 
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It is a recognized fact among the breeders of harness horses 
that certain stallions never produce chestnut foals. In Wallace s 
Monthly for February, 1880, there is an article by “Truth,” in 
which he says: “I have learned that neither of the brothers 
[\^olunteer and Sentinel] have ever sired a chestnut colt.” \V. H. 
Marrett, in the September, 1890, issue of the same paper, tells 
us that the two bay sires \"olunteer and Electioneer never had 
chestnut foals. Both were by a bay sire (Rysd}’k’s Hamble- 
tonian, which appears in the first table below), one being from 
a bay mare, the other from a brown. In a sale catalogue issued 
in 1903 C. \V. Williams says of the l^rown stallion Belsire: “His 
get are . . . bays, browns and blacks.” This horse is a son 
of the Electioneer mentioned above and of a black mare whose 
sire was a black and dam bay. He is a full brother to the bay 
Chimes which appears in the table below, and to Bow Bells, 
bay, and St. Bel, black, both also probably homozygous. 

I have found a good many sires homozygous for Hurst’s factor. 
The small number of gray and roan sires in the table below is 
to be explained by tlie small number of those colors existing. 
It will be noticed that two of the number ha^'c one chestnut 
foal each recorded. Director’s was found in an advertisement 
in a horse journal—ob\’iously a poor authority, as the pedigree 
might easily have been false. Tliat by Jay l^ird is Cardenas, 
trotting record 2:26i:(, from a chestnut mare. He is recorded 
as a chestnut by the “Year Book.” But the “Year Book” does 
sometimes make mistakes in ihe matter of color. Among others 
I could mention is the case of the l)ay stallion Charley Wilkhurst, 
recorded as a gray gelding.^ In this connection it is worth noting 
that Hurst found about i per cent, of exceptions recorded in his 
investigation, but was able to explain most of them by showing 
them to be j)robably mistakes. 

’See The Horse Review for December 12, 1905, p. 1424. 
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Table of Sires Homozygous for Hurst's Factor. 
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( liimcs*. bav 

bay 

black 

I s 

1 

4 

0 

0 

0 

20 

Electioneer*.bav 

bay 

brow n 

39 

2 

9 

0 

2 

0 


Happy Medium.... bay 

bay 

bay 

59 

O 

4 

0 

4 

2 

69 

Kysdyk’s Hamble- 










tonian. bav 

ba y 

brown 

40 

0 

S 

0 

2 

0 

50 

Director . . . black 

brow n 

bay 

15 

35 

19 

I 

2 

2 

74 

('.ainbetta Wilkes* . black 

brow n 

brow n 

I 2 

12 

6 

0 

0 

0 

30 

Oro Wilkes. . . black 

black 

black 

I s 

3 

4 

0 

u 

0 


Sable Wilkes black 

ba> 

black 

2 \ 

19 

7 

o 

o 

0 

49 

Dictator . . broun 

ba> 

blat k 

I 2 

7 

5 

0 

o 

0 

-’4 



brow n 








(".eoris'e W'ilkes. . . . brown 

bay 

<»r 

1 2 

5 

3 

o 

o 

I 

21 



r»^tn 








I'rodivjal . . . brown 

btt^ 

l>a\ 

*) 1 

o 

10 

o 

3 

0 

I lO 

( oinluctor k'rav 

»MN 

f ray 

1 

l 

5 

o 

15 

0 

2 1 

I’ilot .Medium KiTiy 

bav 

^ra\ 

f; 

o 

s 

o 

6t 

I 

I 19 

l.ai^le Bird . . io*in 

r< iu 

brow n 

I 5 

I 

\ 

o 

0 

.S 

2 8 

Jav Bird . . . roan 

ljr'>w ri 

r ‘in 

S \ 

o 

15 

I 

3 

93 

I V> 

.Mar^jrave . . roan 

brow n 

r<m» 

'S 

o 

s 

o 


30 

95 


‘Half nf ilu'vr foaN lif in 1»\ lln* ch» •tnui M.iinl>iiii«) Kin?. 

*'1 v\ riiiy-nitu* t n 

of from ilK-tmit in.tir* 


1 1ki\u found niiK imm-s of thusumi-. liuin^ iiRiiud loi;uilK‘r, 
hill in all iIh-m.* iIk* ru'^llll NNa-^ uhuNiniu. 'I'hu\ aru Inaii the 
follow ini; sl4illi»»ns: 


I N 't l r I < hr •nut 


(.‘hrsti n* “s >r 

''tr- 

1 *.i^» 

F 1 ^ M* ‘in t 
M«Os 

Nutwood. 

ba\ 

KraN 

10 

Robert -McC,»n*Kor 

Im\ 

bay 

7 

.Xttetney. 

bay 


6 

I )aniel bambe rl . 

bay 

f 

5 

I‘dvria. 

t he >4inut 

black 

4 

llimler Wilkes. 

1 av 

che.stnul 

4 

Mambrino Kint;. 

bla.k 

* 

4 

Six tlillereiu sires with two each . . 

ICleven sires with one eat h. 

Total. 



1 I 

69 


'The findinij of foals from lielurozygous sires and chestnut 
mares is a \'ery slow* and laborious t^isk, but I haw found some 
from the followIni:: stallions: 
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Foals from Chestnut Mares. 


Stallion. 

Color. 

Chestmils. 

'I'otal Found of 

Alcvone. 

. bav 

3 

7 

A.xtcll. . . ■. 


S 

10 

Boreal. 


6 

8 

Guy Wilkes. 


7 

8 

Xorval. 


1 

6 

Onward. 


8 

20 

Red Wilkes. 


8 

14 

Strathmore. 


3 

6 

Total bay sires . 


44 

79 

Grattan. 

. black 

I 

4 

Simmons. 

. black 

5 

7 

Total black sires . 

. black 

6 

11 

Alcantara. 

. brown 

2 

8 

Allerton. 

. brown 

8 

17 

Total broivn sires . 


10 

25 

Alcrvon. 

. gray 

2 

2 

Re-election. 


3 

4 

Total gray sires . 

. gray 

5 

6 

Grand Total. 


65 

121 

Expectation. 


60 3^ 

121 


Here again T have been handicapped in working with gray and 
roan by the small number of sires of those colors, and also by 
the fact that most of the best known of those existing seem to be 
homozygous. However, I have found some sires of those colors 
which throw a fair percentage of chestnut foals, as shown in the 
following table, which shows all known foals. Two blacks are 
also included. 


Stallion. 

Color. 

Chestn ut 
f'oals. 

Foals of All Colors. 

Bellini. 

. black 

3 

17 

Mambrino Patchen. 

. black 

3 

16 

Alcrvon . 

. gray 

9 

30 

Pilot, Jr. 

. gray 

4 

20 

Jay Hawker’. 


1 

20 

Roan W’ilkes. 


3 

10 

Tom Hal. Jr.2. 


I 

15 


* Tlie one chestnut from Jay Hawker is scarcely to be doubted, as lie is Coun¬ 
try Jay 2:07tp world’s champion trotter under saddle, and one of the most prom¬ 
inent race horses of the season of 1909. 

•Tliis one chestnut also is not a doubtful one. His name is in fact Chestnut 
Hal. 
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It to me that we liavc here sulticient proof that Hurst’s 

ori!c:inal sujipobition i> rii^ht iliat the dominant character is the 
black in the coat. Howe\er hi> idea that the black, if present, 
exists on tlie fetlr)ck''. ‘-eem> to me to be unjtistified. as Joe 
Patchen, a heteroz\ eoti- black, ha'- wliite feet. thotip:ii the white 
does not reacli as far up a-^ ihe feiloek on ilie left hind one. 
Tiratiiin. another hetcro/Nuotw black, abo has three while fet- 
Icx'ks. It i"- not at all rare to ^ee j)ictures of baxs or browns 
with OIK* fc>ot or more while a^ far up as the fethxk or further. 
I li re* tin* SOUK* e\ainj)Ks: ba\ - (\ipo. both hinds; Moko, 
ri^hl hind; Ario Le\burn. left hind; Alk'rworih\', both lefts; 
Ilail ( loud, ri'^^ht Ironi; browns Redlac. both hinds; The 
ilarxesicr. lefi hind; Searchlight, both hiiuU. At least one of 
ihes(.‘ ( Moko is honio/\ ,;ous. 

In ihe ca'-c* of the next facu»r. ba\ . a complication arises in 
rc-.cMi'd to blown. As explaiin d bilorc* the pre^'cnie of ba\ is 
dominant to its jb'-mci* and ihe color ne\i below it in ihe scale 
is bhu k. brow n is a « olor beiwn n llu s^* two. sliadin^ into bolh 
c*\lrc ines. Ii Si cius ill,It br(»wn i" ii-u,ill\ a heiero/\^oiis color, 
npri’senlicl b\ C'HJih, bill lhal ba\ aUo is cjiiite ofu*n lu‘leroz\- 
^otis, ,ind lhal bn^wn m»i\ ot( ,i-.ionall\ be ritlicr of the henuo/y- 
^otis i\jK-s, ( 7//^yHn'( 7///>. 1 his suv^ei-sis the ide,i lh,il llu* line 

be twe e n bLick and b i\ should be draw n somewhere near the 
blac'k limil o) brown. Ihe ol>\iou-> r(.--iill (*f this e'oinplii'alion 
is the (Tealionof c on^idei\d>I(* c onlu^ion in llu* numerical propor¬ 
tions (»f the two color*-. It i** c\i(kni that, excvj)t lor this com- 
pli cation iind the appetiraiue of -'onu* chestnuts, bay will act 
as ihoiit^h it were an ordinar\ dominant to black. 

He‘low is a table* showing iwehe sires homo/\t:ous for the bay 
fac tor. Six of the*m ,ire‘ ba\ s, ,ind one is the onI\ brow n certainly 
known to be h<»mo/\^ous f(n* this factor, d'we) are chestnuts, 
and therefore* lack llui'^i’s f,ict(»r. d'he other lhre*e are a 
and two roaus, and it will be noled that all three of them api)eared 
in the table of sires homo/.\gous for Hurst’s factor. 'rhe\' arc 
not bays because they also be*ar other factors, as 1 shall explain 
later. Of the ba\ s two are homo/>gous and four are heterozy- 
gcKis for Hurst’s factor. I he single black from Robert Mc(^iregor 
is Hobby Oiocxl, pacer, 2:1 Op out of a daughter of Ashland 
Wilkes. 
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St.'ilHon. 

' J 

0 

s Color. 


0 

’u 


Ashland Wilkes 

bay 

■7. 

bay 


Rysdyk’s 

bay 

bay 

brown 

Hamblctonian 

Happy Medium. 

bay 

bay 

brown 

Onward. 

bay 

brown 

bay 

Red Wilkes. . . . . 

bay 

brown 

y 

Sphinx. 

bay 

bay 

chestnut 

Prodigal. 

brown 

bay 

bay 

Axworthy. 

chestnut baj’ 

bay 

Robert 

AIcGregor. . . . 

chestnut bay 

bay 

Pilot Medium . . 

gra\' 

bay 

gray 

Jav Bird. 

roan 

brown 

roan 

Margrave. 

roan 

brown 

roan 


Foals. 




■/ 





C 3 t 

0 

c 

c 


X 

rt 

_• 



c 

7 . 

0 

U 

u 

C 


0 0 

0 

0 

0 

8 

19 

0 

5 

2 

0 

0 

114 

50 

59 

0 

4 

0 

4 

2 

69 

85 

0 

7 

24 

I 

0 

117 

92 

0 

7 

22 

3 

0 

124 

30 

0 

5 

9 

4 

0 

48 

94 

0 

19 

0 

3 

0 

116 

33 

0 

2 

32 

I 

4 

72 

42 

I 

I 

30 

2 

I 

77 

49 

0 

5 

0 

6i 

I 

I16 

54 

0 

15 

I 

3 

63 

136 

28 

0 

5 

0 

2 

30 

65 


The mating together of blacks should produce only blacks and 
a few chestnuts, since chestnut is the only color hypostatic to 
black. However it does produce some browns and is recorded 
as producing occasional bays. The bays so far found are: Kip¬ 
ling 2:21}/^, by Gambetta Wilkes ex Margaret W., and Ciipsey Bel 
2130, by St. Bel ex Gipse}’ A. Now there is some reason to doubt 
the color of St. Bel. His dam was the Idack Beautiful Bells, 
Init his sire was the bay Electioneer, and he is the only black 
among the eleven foals by Electioneer from black marcs that I 
have found. Moreover, counting St. Bel, I have found only 
two l:)lack foals out of a total of 52 from Electioneer. Since 
Electioneer was homozygous for Hurst’s factor this small pro¬ 
portion cannot be partly explained by sui)posing that more of the 
52 would ha\'e been black had ihc}^ had that factor. Neither 
is it possible to su])ix:)se that the small proportion is due to sup¬ 
pression b\' the gray or roan factor, since the 52 include only 
two grays and no roans. It looks \'ery much as though Elec¬ 
tioneer were homozygous for the bay factor. St. Bel died young, 
leaving few foals, so that 1 have been unable to get much data 
about his descendants. As to the other apparent exception, 
Kijding, I shall only call attention to the fact that neither he 
nor his dam are \’ery well known. The following table shows 
foals from two black parents. 

The case of foals from heterozygous sires and black mares is 
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liiack >ire. 


Hcllini. 

Gambolta Wilkes. 

Grattan. 

Patchcn W'ilkcs . . 

Sable Wilkes. 

Simmons. 

Nino others. 

Total. 


Foals from liiack Mares, 
black*;. browns. 


2 

3 

3 

iS 

7 
3 

8 
34 


Chestnuis. 

I 

0 

O 

O 

o 

o 


the- one where llie uncertainly about brown causes the most 
Irouljle. Since ilic pre.‘^ence of Ilur^t’s factor is necessary before 
any of the three col(jrs in riuestion can appear I have left out 
the chestnut foals in the follow ing table of foals from black mares. 


I a N !• in i i k M.ire*>. 

ba kv I 


A.xtell 

ba y 


I 4 

3 


(;iiv Wllkr^ 

ba y 


1 7 

3 

AKantaia 

blow n 


1 3 

c 

> 

A lift ion . . 

broNMi 


3 

3 

Nut \vo«)<| 

1 he'tnut 

3 

o 

Total . 



S 2*J 

r 

) 

'I'he numbers 

in 1 he abo\ e 

table 

are ^mall, and, as in 

the si 

milar 

case witlt Hurst’s factor, 1 h 

a\ e '' 

up|)lemente(l it with 

one giving 

all known foals 

, chestnut'^ 1 

)eing 

again left out. 



''la'- n 

1 r 


1 .lb 





1* N' 

1 .1 Ic' bf u n*. 

1 tr.!) s. 

k .III**. 

How Hi lls. 

bay 

.s 

2 O 

0 

o 

Uirecium Kelly . . . 

b.iy 

7 

2 2 

0 

0 

McKinney. . 

bay 

14 

4 8 

O 

2 

Haion Wilkes . . 

brow n 

1 i 

JO 28 

0 

I 

Hiown Hal 

blow 11 

34 

1 <> 15 

2 

4 

Uictalnr .... 

. . blow n 

I 2 

7 5 

O 

o 

('teoiRc Wilkes 

. . blown 

I 2 

5 3 

O 

I 

I liRliwooil . . . 

btow n 

2 4 

5 8 

o 

O 

AnieriCiin Star . . . 

chestnut 

0 

2 I 

I 

o 

Mambrino Kinj; 

cliO''tnut 

4 

3 I 

0 

0 

The Earl. 

chestnut 

2 

1 I 

O 

0 

Coinluctor. 

yray 

3 

I 3 

8 

0 

Pilot. Jr. 

. .uray 

3 

2 1 

10 

0 

EajL^Ie Hiril. 

. . . roan 

15 

I 4 

0 

8 

Now to turn 

to the gray factor 

. In the first jdace, 

I make no 

claims that all gray is cpistatlc to the four usual colors 

Perhaps 
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it will be best to take up the grays by families, and I will first 
treat of those in which it is epistatic, and then of the one in which 
it seems not to be. 

Most of the high-bred grays of to-day go back to Pilot, Jr., 
through an unbroken line of grays. This horse was a gray, son 
of a l)lack sire and of a mare of untraced breeding whose color 
1 ha\ e been unable to find. The gray sires in the next table all 
get their gray from him. This tal:)le includes all known foals 
except chestnuts, these being omitted for the same reason as 
in the last case. Since gray is an unpopular color it is safe to 
say that nearly all these foals were from recessive mares. I 
have so far found only one case of grays being mated together, 
and, since the produce of that mating was never heard from after 
racing, I know of no horse homozygous for the gray factor, G. 


(iray Stallion. . Sire’s Color. Dam’s* Color. Foals not (»ray Gray Foals. 

or Cnestnui. 

Bayard. gray ? ^ 4 5 

Pilot, Jr. black ? 5 10 

Pilot Mecliuni. bay gray 55 61 

Re-election. bay gray 12 15 

Total. . 76_91 


The following sires are all sons of gray members of the Pilot, 
Jr., family. Several of them have gray foals in this table, but 
all of these are from gray mares. 


Stallion. 

Color. 

bays. 

blacks. 

browns. 

(irays. 

Roans. 

Lord Russell. 

. , l)ay 

16 

0 

0 

1 

0 

Peter the Great.... 

. . bay 

24 

I 

2 

2 

0 

Darknight . 

. . black 

5 

2 

2 

0 

. 0 

Electricity. 

. . brown 

10 

I 

1 

I 

0 

Expedition. 

. . brown 

46 

3 

10 1 

5 

0 

1 lighwood. 

. . brown 

24 

5 

8 

0 

0 

Mambrino Russell. . 

. . chestnut 

6 

0 

3 

0 

0 

Nutwood. 

. . chestnut 

70 

9 

2 

3 

0 


There can be little doubt that in the Pilot, Jr., family gray is 
an ordinary dominant, and there are other families where it seems 
to be, though there is not as much evidence. One of these goes 
back to the mare Son tag Mohawk, and through her probably 
to imported Messenger, the foundation of the breed of American 
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harnos hordes. Another goe-^ to the marc Bashaw Belle, daughter 
of ^'oung Ba'-haw. gra> . Of the three hor>es below. Conductor 
is a sf)n of Sontag Mohawk. Manager is a grand^on of Bashaw 
Belle, and Al('r\on i>^ out of Lad\ Blanche, daughter of Privateer, 
both gra> 


< .r •s s{- 

f " - t 


t ..‘s n •( < «r.iy 

r C hvstn ‘1. 

(.ra> t 

.\kryon . . 

1 a\ 

gray 

14 

7 

< Olein -lor . 

1 

■«rav 

7 

s 

\lana»'« r . 

1 »‘» 0 . 4 t 

ia\ 

1 I 

1 2 

lulal. 



3 ^ 

*7 


Pros and W .iluut llall, a br^alur ,in(l son, resj)ecli\el\ , of 
('(ai(lu( lor, and both brnwiis. ha\e no gra\ foals among the 35 
1 ha\r found. 

d luTe is one famiK in \\hi»h gra\ ajuKMrs not to be epislatic. 
rile firsi uu-mlx r of the l.imiK llial 1 know of i's ('.eneral W ilkes, 
grti\, son of ( K-orge W ilkes ,in ordin.ir\ brown whic'h apjH'.irs 
in iwo of the l.ibles .ilre.idx gi\in and has nine dilTermu sons 
in ihein* .md of *1 gra\ m.ire. 1 his siallion had >ome gra\ foals, 
of whose d(s( ( nd.inls 1 ha\e lound no record. Bui he had iwo 
sons not gra\ w hit h ha\e prtKliucd main gr.i> fotils. 'I'heN are 
nispuie, 1 ) 1 .i( k, .iinl Bobb\ Burns. ba\ . 1 am noi >ure of the 

color of ihe d.im-s of .in\ <»1 1 >ij)UU‘*s gra\ foals, but in tlu' cas(‘ 
of Bobb\ Burns sonic of iluiii are Irom ba\' mares. Dispuie’s 
m.ilernai c<>l(»r iH*digree 1 do nt)i know, but Bobby Burns is 
frtJin 1 >i\ii*, .1 ba\ tlaughier «>l llu- brown 1 )iclalor appearing 
in some of ihe tirsi i.diles in this pa|H‘r. d'he I'olors ol all foals 
found from 1 >ispuie and Bobbs Burns are: 

hispuie: ba\-, 3; black, J; gray, 4; all. (). 

B()bb\ Burns: ba\, 40; black. 10; brown, in: chestnut, 3; 
gra\', 43; all, in(). 

d'his is certainB a ilitTcrent kind of gra\’ from the others just 
described, but 1 ha\e nol eimugh data to try to explain it.^ 

‘Ill coniKxtioii with Ur* I .ly anU lactors I may qtiolc llic followim; from 

(he pfii ol l‘role*:^or Kad I*i*arson ’ The Law of .\ncc<iral Ilorcaily,” hijmeirika* 
I0‘>3. vol. J. p. 2i.p. thotmli il SNa>> written about the ICn.i»Iisb thorouglibrofl: “If 
black or gray coat-colonr in horses were ‘reoissisc/ when two blacks were maled 
we shouta expect only black oltsprinj*. but black can disappear for a Kcneraiion 

even two and then reappear, t )r. take a case like that of a gray horse N'iscount, 
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The last character I have to deal with is roan. This, like gray, 
is epistatic to the four usual colors in most families, but may 
not be in all. 

Many of the roans of to-day go back to the old roan race-mare 
Lady Franklin, through her daughter Lady Frank and grandson 
Jay Bird, both roans. Jay Bird sired Eagle Bird, Jay Hawker, 
Allerton and Jackdaw, and Jay Hawker sired Jay McGregor. 
The following table shows all foals but chestnuts. 


Foals. 


Si allion. 


Eagle Bird. roan 15 i 4 o 8 20 

Jay Bird. roan 54 o 15 ' 3 63 72 

Jay Hawker. roan 60 o o 13 6 

Total. . 75 I 19 _ j _ 84 98 

Jay McGregor. | bay ii i 5 0 o 17 

Allerton. brown 32 8 20 2 i 62 

Jackdaw. brown 9 3 12 i o 25 


Allerton’s roan foal is from a roan daughter of Jay Bird. 

Another family goes back to Laura Fair, roan, through her 
roan granddaughter Spanish Maiden. This last mare produced 
I bay and 3 roans, including the sire Margrave. Tom flal, Jr., 
founded another family of roans, and another goes to the roan 
mare Tilla, which had 4 bay foals, i brown and 3 roans, the latter 
including Fred S. Wilkes. The Brown Hal appearing in the 
table below is a son of Tom Hal, Jr. Chestnut foals are omitted 
as before. 


Foals. 


Siallion. 

Color. 

Noi Chestnut 
' or Roan. 

Roan. 

F'red S. Wilkes. 

roan 

13 

8 

Margrave. 

roan 

35 

30 

Tom llal, Jr. 

roan 

7 

7 

Total. 


55 

45 

Brown Hal. 

brown 

61 

4 


where gray remained dominant for three generations only to disappear before the 
chestnut of the mare lUue Stocking in the \’iscoiint and Blue Stocking filly Miss 
Johanna!” Just what that passage was intended to mean is a problem which I 
hav’e not yet solved. What do blacks produce when mated together, and what 
has that to do with skipping a generation or so? And if a recessive cannot skip 
what can? Certainly not a dominant. What is to prevent us from supposing 
X'iscount a hetcrozygote? 




















COLOR IN THE AMERICAN HARNESS HORSE. 


The roan and nUo the two g:ra\- foals of Brown Hal probably 
get their color from their dams, since in all cases these were 
daughters of roan or gra\' sires. As to the kind of roans these 
are I can only say that Margrave and one of his foals, and one 
of the foaK of d'om Hiil, Jr., are all red roans. 

I ha\e found six roan foals whicli had neither parent roan. 
()ne was fnjm a dun mare. ()ne wax from two Ixiys and another 
was from a chestnut and a ba\, the chestnut being Robert 
Mcr,regor, which almost ciTlainly carried no gra>- bictor. An¬ 
other was from a ba\ sire and a chest nut dam. d'he other two 
each luid a gra\ parent, and at least one of them was a black roan. 
Now (ail\ six roaiis prodin'ed b\ the ihousaiicUof cases of mating 
togethrr ln»rM-s n<»t roan is .i \ c*r\* sniall percentage. It is to be 
noticed that these six are not clnseK rel Ued. hN'en the two 
gra\s coiKeriKMl arc* one 1‘ilot, Jr., iind one ^oiitag Mohawk. 
It seems to me pn>bable th.il red roan at K*ast is an ordinar) 
domin.inl, and that itil but one ol the alM»\e cases arc* mislakc‘s or 
e\cej>tions. It is ^jiiiie p<»sNibIe tlntt all hors«*^ ha\ ing the factor 
R tire ro.in, tin* t\|K* ol roan di |H‘nding upon tin* I'olor the horse 
wonhl h.i\e iiei n if In* had not had tlnit hn tor. This, if cor- 
rei't, (*\pl.tills .iw.i\ the diltn nlt\ pn*M*nted in tin* n(*\t paragniph 
in so far as roan is ((nnerned. 

rile n*lation betWMii gra\ and roan is not clear. It seems 
probable ih.it sonn* ol the him k ro.uis m.i\ be c'onnecied with 
gr.iN , but an examination of the tables gi\i*n above will convini'e 
one th.il, in geiu*ral, the two colors arc* (juile distiin't. 1 have 
found onl\ two instainc*s of the mating together of gravs and 
roans, .iinl in both tin* ri*sult was grav*. ()f course much more 
evidence would be nt*i*dc*d in order to find out liow the\' act 
low .nil e.ich other. 'I'he rel.ilion bc*twei‘n these two f.ictors 
and the ba\* f.ictor is .ilso not (juite clear, it is evident that the 
preseiu'c* ol either c'an I'oncc'.il b.iv , but whether or not cither 
can aiipear in the .ibsc-nce of the b.iv' l.iclor is not certain. I am 
inclined to think th.it thev can. If gr.iy c'anncjt wc have an 
explanation of the gr.iv* foals from the black Dispute, but get 
no help in the much h.irder problem concerning his bay half- 
brother, Bobbv Burns. One would expect to find some chest¬ 
nuts c'arrv ing grav' or roan factors (if the ClihR horses are chest- 
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nut roans there should be no chestnuts carrying the roan factor). 
With one possible exception in the case of each color I have found 
no such case, flow unsatisfactory these two cases are will 
appear from the color pedigrees of the horses concerned. 


Molly Morton, gray. 


North Wind, roan. 


f Banker Rothschild, 
! brown. 

I Lady Forrester, 
f chestnut. 

r Young Clay Pilot, 

\ bay. 

I Lola M., chestnut. 


f Rothschild. 

) Pilot Anna, gray, 
f Royal George, chestnut. 
\ Belle of Saratoga, brown. 
I Clay Pilot, bay. 

j Roy Executor, brown. 

\ Light Dale, chestnut. 


Summary. 


This study of the pedigrees of blooded trotters indicates that 
the color of such horses is usually controlled b\’ five factors, as 
follows. First, a factor for chestnut, C, present in all the horses 
studied. Second, a factor for Idack, Hurst’s factor, //, epistatic 
to the factor C, and hypostatic to the three following. Third, 
a factor for bay, B. Fourth, a factor for roan, R. Fifth, a 
factor for gray, G. R or G inhibits B if it is present, but whether 
they depend upon its presence for their own appearance or not 
is not clear. 

CoLUMBi.v University, 

June, 1910. 


